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ABSTRACT
Childbirth can be a very painful process. Pain that accompanies labor induces the
stress response which is a very dynamic process and can cause maternal and fetal
complications. Maternal responses to the stress o f labor and delivery include
hyperventilation, increased heart rate and increased blood pressure. These effects can
adversely impact the fetus by inducing abnormal fetal heart rates and rhythms, fetal
acidosis, and low placental blood flow. Epidural labor analgesia is a pain relieving
modality that reduces the stress response in the laboring woman.
The purpose of this study was to discover if relationships between epidural labor
analgesia and Apgar scores exist. From these potential relationships, it was determined if
there is an effect of maternal epidural labor analgesia on Apgar scores o f the newborn.
The significance of this study was to offer pregnant women and healthcare providers with
comprehensive information regarding epic

' labor analgesia and Apgar scores; thus,

allowing for an informed maternal decision regarding her labor and delivery process.
Dr. Hans Selves general adaptation syndrome was the theoretical framework used
to guide this nonexperimental, correlational research study. Data were collected from
100 participants utilizing a retrospective chart review. The results o f this study were
consistent with results obtained from other researchers whose studies were examined in
this study, except in relation to Apgar scores and birth weight. The mean Apgar scores in
this study were slightly lower in the epidural group than in the non
XI

epidural group; although , these means were found to he nonsignificant. All of the
newborns were viable and Apgar scores were satisfactory in both groups. The impact of
this study has potentiated the need for further research and testified in recommendations
for practice, education, and policy.

CHAPTER I
INTRODUCTION
The phenomenon of giving birth is a remarkable and very dynamic process.
There are many changes happening in the woman’s body as well as in the newborn. The
process of childbirth has the potential of being very painful for the laboring woman.
“The Internationa! Association for the Study of Pain (IASP) defines pain as ‘an
unpleasant sensory and emotional experience associated with actual or potential tissue
damage, or described in terms of such damage’” (Brownridge, 1995. p. S9). Childbirth is
associated with very severe pain and often exceeds all previous expectations. Childbirth
has been described by pritniparas as intolerable, unbearable, and extremely severe or
excruciating. The experience o f labor pain and childbirth is a complex, subjective,
multidimensional physiologic response to sensory stimuli generated during parturition.
For most women o f all cultures and societies, labor and delivery of a newborn is likely to
be one o f the most painful events o f their lifetime (Brownridge, 1995; Lowe, 2002).
Pain that is accompanied by labor induces a stress response. Under conditions of
stress, the normal response o f the body is to react in different ways in which to improve
the body’s ability to deal with the stress. These responses include increased
catecholamine release, increased heart rate, increased blood pressure, increased cardiac
output, increased hormonal stimulation, and increased respiratory rare. The
physiological stress responses that affect the mother may also affect the fetus. For
1

example, a mother who is hyperventilating during labor can cause excessive amounts of
carbon dioxide to be exhaled resulting in an acid-base imbalance; therefore, leading to an
alkalotie state. This in turn may reduce the amount of oxygen being delivered to the fetus
(Brownridge, 1995; Brownridge, Watterson, Meares. & Ward, 1997; Rudra, 2004).
The stress response may or may not be attenuated by effective pain management.
There are several methods of pain management for laboring women. Epidural labor
analgesia has been proven to be one of the most effective and widely used forms of pain
management for laboring women (Nvsiedt, Edvardsson, & Witlman, 2003). "As o f 1997,
nearly two-thirds o f ali women who give birth in hospitals with high-volume obstetric
units had an epidural during labor; the proportion having epidurals had increased from 22
percent in 1981” (Rooks, 2000, pp. 3).
Significance o f the Study
Epidural labor analgesia is becoming a popular method o f pain management for
the parturient patient. This has necessitated additional research to fully explore possible
adverse effects affecting the newborn. The significance of this study was to offer
pregnant women and healthcare providers comprehensive information regarding epidural
labor analgesia and Apgar scores; thus, allowing for an informed maternal decision
regarding her labor and delivery process. The relationships formed from this study will
be applied to several situations. The relationships will be made known to nurses and
physicians to pregnant women before the time of labor and delivery or to women
considering becoming pregnant. The information given to these women will confidently
offer them a sense o f comfort and reassurance that they are informed and able to make
knowledgeable decisions regarding their labor and delivery process.
2

The findings o f this study are also significant to the newborn. Maternal
knowledge regarding pain relieving modalities and decisions throughout the labor and
delivery process may be enhanced by forming relationships among epidural labor
analgesia and Apgar scores. With these relationships, informed decisions can be made to
benefit and promote the wellbeing of the unborn child.
Purpose of the Study
The purpose of this study was to discover if there are significant relationships
among epidural labor analgesia and Apgar scores. After an extensive and exhaustive
literature search on this topic, there were very few studies exploring the relationships
between the utilization and nonutilization o f epidural labor analgesia as related to Apgar
scores. There were numerous studies comparing different drug regimens, concentrations
of local anesthetic agents, and various techniques, but very few systematic studies
attempting to form relationships among the utilization and nonutilization of epidural
labor analgesia and Apgar scores. Most studies comparing various drug regimens,
concentrations o f local anesthetic agents and varied epidural techniques have found no
significant differences on Apgar scores. One study described conflicting results.
MaeArthur et al. (2001) found lower Apgar scores in one of their comparative groups.
Their study investigated relationships between different epidural techniques including a
traditional epidural, combined spinal epidural, and low-dose infusion epidural to the
mode of delivery, progress o f labor, efficacy o f procedure, and neonatal outcomes. Their
data concluded that there were lower Apgar scores in the low-dose infusion epidural
group at 1 minute and 5 minutes than in the traditional epidural or combined spinal
epidural groups. At 1 minute, there were significantly more babies with Apgar scores
3

equal to or less than 7 in the low-dose infusion group than in the traditional group, 18%
and 11% respectively, but not in the combined spinal group which had 16% o f the
newborns wi th equal or less than 7 Apgar scores. Apgar scores o f equal to or less than 7
at 5 minutes for the low-dose infusion group included 3%, traditional epidural 1%, and
combined spinal epidural 2%. Therefore, there was a pertinent need to investigate
whether there are relationships among the utilization and nonutilization of epidural labor
analgesia and Apgar scores due to the contradictory literature and lack o f current
literature regarding these topics (D’Alessio & Ramanathan, 1998; Evron, Gleserman,
Sadan, Boaz, & Ezri, 2004; Howell, 1999; Lee, Ngan Kee, Ng, Lau, & Wong, 2004;
MacArthur et aL, 2001; Stienstra, 2001; Writer, et al., 1998).
Theoretical Framework
Dr. Hans Selye was famous for his pioneering research and revolutionary concept
o f stress. Selye’s theory “conceptualizes stress as a response to an environmental
stressor” (Lewis, Heitkemper, & Dirksen, 2000, p. 92). He “identified stress as a
nonspeci fic response o f the body to any demand made on it. Selye referred to these
stress-inducing demands as stressors. Stressors can be physical or emotional and pleasant
or unpleasant, as long as they require the individual to adapt. In response to stressors.. .a
series of physiologic changes occur” (Lewis, Heitkemper, & Dirksen, p. 92). Through
his research, Selye portrayed these responses to stress into what he called the general
adaptation syndrome (Nevid, 2003; Selye, 1951). [See Figure 1J
“Selve’s general adaptation syndrome provides a framework for examining the
typical stages o f the stress response. The response is regulated by neural, endocrine, and
local mechanisms” (Hansen, 1998, p. 14). The general adaptation syndrome consists of
4

three stages: the alarm reaction, the stage of resistance, and the stage o f exhaustion
(Hansen, 1998; Nevid, 2003; Selye, 1951).
The alarm reaction is the body’s first reaction and response to a stressor, also
known as the fight or flight response. Signs and symptoms o f the alarm reaction include
increased heart rate, blood pressure, respiratory rate, and perspiration, and feelings o f
anxiety, fright, or terror (Hansen, 1998; Lewis, Heitkemper, & Dirksen, 2000; Nevid,
2003). “When the stressor is o f sufficient intensity to threaten the steady state of the
individual, it requires a reallocation of energy so that adaptation can occur. This
temporarily decreases the individual’s resistance and may even result in disease or death
if the stress is prolonged and severe” (Lewis, Heitkemper, & Dirksen, 2000, p. 92).
The resistance stage, also know as the adaptation stage, is characterized by the body
attempting to adapt to a continuing stressor. The responses o f the body in this stage are
regulated in part by the catecholamines, which sustain the responses from the alarm
reaction stage. However, during chronic stress, the hypothalamus mediates endocrine
effects. The hypothalamus signals release o f corticotropin-releasing hormone (Hansen,
1998; Selye, 1951). Corticotropin-releasing hormone; “(1) signals the locus ceruleus of
the brain stem, influencing autonomic nervous system responses, and (2) stimulates the
release o f adrenocorticotropic hormone (ACTH) from the anterior pituitary gland”
(Hansen, 1998, p. 17). ACTH then triggers the secretion o f cortisol from the cortex of
the adrenal gland. Cortisol has several effects when induced by stress. Cortisol mobilizes
energy stores from body tissues to the blood, maintains fuel for critical organ, systems
over a longer period, promotes increased gluconeogenesis, suppresses cellular uptake of
glucose. Cortisol also has secondary effects, which includes suppression of the
5
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Figure 1. Pain-mediated Physiological Stress Response in Response to Uterine
Contractions in the First Stage o f Labor.
Note, From “The nature and consequences o f childbirth pain,” by P. Brownridge, 1995,
European Journal o f Obstetrics & Gynecology and Reproductive Biology, 59, S9S15.
immune and inflammatory responses; therefore, decreasing pain, swelling, and
conserving energy (Hansen, 1998:Selye, 1951).
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The amount of resistance to a stressor varies from individual to individual. The
signs and symptoms of this stage are much less, although the body continues to expend
energy in attempts to adapt to the stressor. The energy required for this process is limited
to the resources present to the individual. The individual may recover from the stressor if
resources are adequate and return to his or her baseline state. If the resources o f defense
are inadequate, the stressor persists, and adaptation does not occur, the individual moves
on to the third phase of the GAS (Lewis, Heitkemper, & Dirksen, 2000; Selye, 1951).
This third and final phase o f the GAS is the stage of exhaustion. This stage
“occurs when all the energy for adaptation has been expended” (Lewis, Heitkemper, &
Dirksen, 2000, p. 94). Individuals in this stage “usually become very ill and may die if
assistance from outside sources is not available. This stage can often be reversed by
external sources of adaptive energy, such as medication, blood transfusions, or
psychotherapy” (Lewis, Heitkemper, & Dirksen. 2000, p. 94).
Selye describes that individuals will go through the first two stages of his GAS
many, many times in their lives. “Otherwise we could never become adapted to all the
activities and demands which are man’s lot. Even the stage of exhaustion does not
always need to be irreversible and complete, as long as it affects only parts o f the body”
(Selye, n.d., pp. 51).

Selye’s theory of stress can be easily related to giving birth. The

stressor related to giving birth is pain, which leads to several physiological responses.
This pain will quickly advance to the stage o f resistance. Dependi ng on the iaboring
women’s resources of adaptive energy and length o f labor, the woman may progress to
the stage of exhaustion. When entering this stage, it usually is not complete and is
reversible due to outside resources (Selye, n.d.).
7

Research Questions
The following research questions wrere examined:
1. What is the relationship between epidural labor analgesia and Apgar scores?
2. What are the effects of labor interventions and labor events on Apgar scores?
Definitions
The following definitions have been identified:
Epidural analgesia: “A type of regional block in which local anesthetic is
injected into the epidural space surrounding the dural membrane, which contains
cerebrospinal fluid and spinal nerves. Epidurals are most commonly performed in the
lumbar area; injections are usually made through a catheter placed in the space with a
specialized needle called a Touhy. Epidurals have a wide application in anesthesia and
pain management because o f their safety and versatility... Epidurals are often used in
labor and birth and postoperative pain management” (Anderson, Anderson & Glanze,
1998, p. 574).
Apgar Score: “The evaluation of an infant’s physical condition, usually
performed 1 minute and again 5 minutes after oirth, based on a rating of five factors that
reflect the infant’s ability to adjust to extrauterine life” (Anderson, Anderson & Glanze,
1998, p. 113).
American Society o f Anesthesiologists (ASA) physical status classification: a
classification system that correlates the patient’s physical status with perioperative
mortality rate. There are 6 classes: “Class 1 refers to a healthy patient; Class 2 refers a
patient with mild systemic disease and no functional limitations; Class 3 refers to a
patient with moderate to severe systemic disease that results in some function limitation;
8

Class 4 refers to a patient with severe systemic disease that is a constant threat to life and
functionally incapacitating; Class 5 refers to a moribund patient who is not expected to
survive 24 hours with or without surgery; Class 6 refers to a brain-dead patient whose
organs are being harvested, and if the procedure is an emergency, the physical status is
followed by ‘E’" (Morgan, Mikhail & Murray, 2002, p. 8).
Labor interventions: Labor interventions that were chosen for this study include:
assistance of delivery, administration o f oxytocin, and the administration of an
intravenous opioid in relation to the time o f birth.
Labor events: Labor events that were chosen ior this study include: duration of
stages o f labor, duration of epidural infusion, and the potential drop in maternal blood
pressure after epidural placement.
Assumptions
For the purpose of this study, the following assumptions were made:
1. Epidural analgesia in laboring women will benefit the outcomes of the
newborn as measured by the Apgar score.
2. The Apgar score is an accurate and adequate measurement of the newborn
physical condition after delivery.
3. The Apgar scores will predict similar outcomes, given the same circumstances,
time after time.
4. Charts reviewed are accurate and completed by health care professionals.

9

Limitations
Limitations of this stu i include;
L Sampling particip; us from a single location prevents generalizing the results
of the study.
2. The epidural

algesia medications studied are restricted to a combination of

local anesthetic and an opioid, ropivacaine 0.2% and fcntanyi.
3. No group was studied who received an epidural consisting o f a local anesthetic
and no opioid.
4. The

searcher was restricted to information that was part of the patient’s

chart. Missing data or inaccurate data may affect the outcome o f the study.

10

CHAPTER II
REVIEW OF LITERATURE
Key words and concepts focused on in this review o f literature include epidural
analgesia, risks and benefits of epidural analgesia, anesthetic agents for epidural
analgesia, placental transfer of medications, natural childbirth, stages of labor, physiology
o f labor pain, physiology o f the stress response, fetal effects o f maternal epidural labor
analgesia, Apgar score, effects on Apgar scores and effects of low Apgar scores.
Epidural Analgesia
Epidural anesthesia hits had a great impact in obstetric anesthesia. Today,
epidural analgesia for labor is widely used as an effective method of offering pain relief
during the pertpaiturition period. Epidural labor analgesia may be administered when it
is requested by the laboring woman due to discomfort, labor is progressing adequately
and there are no contraindications for epidural placement. Absolute contraindications for
epidural anesthesia include: patient refusal, certain cardiovascular diseases, pre-existing
central nervous system disease, uncorrected coagulopathy, infection at the puncture site,
septicemia, bacteremia, severe psychiatric disease, and documented allergy to local
anesthetics. Relative contraindications for epidural anesthesia include: human
immunodeficiency virus, spine deformities, chronic headaches or backaches, multiple
attempts to piace an epidural catheter, and minor abnormalities of blood clotting. In
relation to an obstetrical labor epidural, criteria for the initiation o f epidural anesthesia
11

include: no fetal distress, adequate cervical dilation (nulliparous parturient dilating 1.2
centimeters per hour and a multiparous parturient dilating 1.5 centimeters per hour), and
reguiar contractions that arc 3 to 4 minutes apart and lasting about I minute (Morgan,
Mikhail. & Murray, 2002).
The placement of an epidural catheter is technically challenging to place in an
obstetric patient. This is due to the engorgement o f the vessels surrounding the epidural
space, a compressed epidural space for the catheter to enter, and the positioning of the
laboring woman. Positioning is very important to the success of placing an epidural
catheter. Ideally, the laboring woman should be sitting at the edge of the bed. This aids
in finding the midlinc. especially in the obese patient and also helps ensure a good sacral
spread (Morgan, Mikhail. & Murray. 2002).
Epidural anesthesia is a sterile technique. Once the desired interspace is found,
the skin is pierced with the epidural needle. The ncedic will pierce through the skin, the
supraspinous ligament, the interspinous ligament, and the ligamentum flavum. The
epidural space is directly beyond the ligamentum flavum. Beyond the epidural space is
the dura mater, which surrounds the spinal cord. Epidural anesthesia requires that the
epidural needle stop short o f piercing the dura matter. The epidural space can be
positively identified by using the Mos: of resistance* or the ‘hanging drop* techniques.
Once the epidural space is identified, the epidural catheter is advanced into the epidural
space and the epidural needle removed. A test dose of 3 milliliters of 1.5% lidocatne
with l :200,000 epinephrine is given to verify placement of the catheter and to detect
either subarachnoid injection or intravascular injection. Spinal anesthesia or an increase
in heart rate will occur following the test dose if the catheter is placed intrathecaily or
12

intravenously respecti vely. Pending no adverse side effects o f the test dose and negative
aspiration, the desired drug preparation may be administered utilizing incremental dosing
until the desired effect is obtained. For laboring women, epidurals are usually
administered by a continuous infusion to provide a T10-L1 sensory block (D'Alessio &
Ramanathan, 1998; Miller, 2005: Morgan, Mikhail. & Murray. 2002).
Risks and Benefits of Epidural Analgesia
Evidence from studies suggest risks o f epidural labor analgesia include:
lengthening various phases of labor, increased need for use o f oxytocin, increase in the
incidence o f fetal malposition, and an increased incidence o f instrumental vaginal
delivery (Howell. 1999). Risks and complications directly related to the administration
or placement of ait epidural include: maternal hypotension, nerve damage, epidural
hematoma, dural puncture, post dural puncture headache, total spinal requiring additional
maternal support, and systemic toxicity following accidental vascular injection which
could ultimately result in profound hypotension, bradycardia, respiratory depression,
cardiac arrest, convulsions, permanent neurological damage or death to the mother and or
che fetus (Miller, 2005; Morgan, Mikhail, & Murray, 2002; Rooks, 2000).
There are several benefits of epidural labor analgesia. One being, women are able
to relax and enjoy labor when after being significantly relieved from pain. Epidural labor
analgesia may also be an effective treatment for high levels o f epinephrine which are
released in response to extreme pain, which may lead to dysfunctional uterine
contractions. Epidural labor analgesia may be effective enough to allow an exhausted
woman to sleep for a few hours, while her uterine contractions progress and cervix
continues to dilate. Other benefits of epidural labor analgesia include effective pain
13

relief, decreased appreciable motor block, reduction in maternal catecholamines, relief of
vasospasm in the uteroplacental vascular bed and the ability to rapidly achieve surgical
anesthesia if indicated. (D TAlessio& Ramanathan, 1998; Miller, 2005; Rooks, 2000).
Anesthetic Agents for Epidural Labor Analgesia
Anesthetic solutions commonly used for epidural labor analgesia include
chioroprocaine 2%, lidocaine 1%, bupivacaine 0.25% and ropivacaine 0.2%.
Ropivacaine has been found to be preferable for epidural labor analgesia because it
provides less motor blockade and has a reduced potential for maternal cardiotoxicity.
There is a synergistic effect when epidural local anesthetics and opioids are combined
allowing very low concentrations of both medications to be used; thus, decreasing the
risk o f adverse side effects, including hypotension and drug toxicity. Commonly, the
initial bolus o f medications include 0.1 -0.2% ropivacaine or 0.0625-0.125% bupivacaine
combined with either 50-100 pg of fentanyl or 10-20 pg o f sufentanil and is administered
to obtain the desired level o f sensory block (TI0-L1) followed by a continuous infusion
at 10-15 mL/hour (Morgan. Mikhail, & Murray. 2002).
Ropivacaine and bupivacaine are often compared because ropivacaine is a “local
ai.esthetic which is a pure (SH-)-enantiomer, with an efficacy profile similar to that of
bupivacaine" (Stienstra, 2001. p. 215). As compared to bupivacaine, “ropivacaine is 2-3
times less soluble and has a smaller volume of distribution, greater clearance, and shorter
elimination half-life. The two drugs have a similar pKa and plasma protein binding"
(Elizaga, 1998, pp. 3). in Stienstra’s study (2001), he concludes that “ropivacaine is a
safer and better drug than racemic bupivacaine, with a lower systemic toxicity
sensory-motor separation" (p. 217).
14
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Most opioids readily cross the placenta, but their effects on newborns vary.
Newborns appear to be more sensitive to the respirator) depressant effects of morphine
as compared to other opioids. Butorphanol and nalbuphine have significant
neurobehavioral depressant effects (Morgan. Mikhail, & Murray, 2002). "Although
fentanvl readily crosses the placenta, it appears to have minimal neonatal effects unless
large intravenous doses (>1 gg/kg) are given immediately before delivery. Epidural or
intrathecal fentanyl, sufentanil, and to a lesser extent morphine generally produce
minimal neonatal effects” (Morgan, Mikhail, & Murray, 2002, p. 811). For these
reasons, ropivacaine and fentanyl are preferable medications for epidural labor analgesia
and therefore have been chosen for o f this study.
Placental Transfer of Medications
Many medications given to laboring women have the ability to cross the placenta,
which may have direct or indirect effects on the in utero environment (Miller, 2005).
"The extent of drug transfer is dependent on numerous factors, including molecular
weight, protein binding, degree of lipid solubility, matemai drug concentration, and
maternal and fetal pH” (Miller, 2005, p. 2313). Medications with small molecular
weights, < 500 d, easily cross the placenta; whereas larger molecules are less likely to
cross the placenta. The degree o f protein binding also affects the transfer of drug across
the placental barrier. Drugs that are highly protein bound are less able to transfer across
the placental barrier than drugs that are not highly protein bound. Among the local
anesthetics, bupivacaine and ropivacaine are highly bound to protein; 96% and 94%
respectively. Highly lipid soluble a-.--
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placenta. Highly ionized substances with poor lipid solubility have limited transfer
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(D’AIessio & Ramanathan. 1998; Elizaga, 1998; Miller, 2005). "Once a drug crosses the
placenta, fetal pH and protein binding affect drug disposition. The degree o f ionization
greatly influences drug transfer because only nonionized portions o f the drug can cross
the placenta... A phenomenon known as 'ion trapping’ may occur in a fetus with acidosis
because lower fetal pH favors ionization of basic local anesthetics (such as lidocaine) and
may explain the accumulation of drug in a compromised fetus” (Miller, 2005, p. 2313).
Natural Childbirth
Natural childbirth is a general term used to describe the labor and delivery of a
newborn without any medications to relieve pain or aid in the birth process; therefore,
excluding women receiving epidural labor analgesia. Natural childbirth focuses on
education and preparation of the woman for the birthing process. Natural childbirth
education encompasses providing information on labor and birth, teaching the mother
muscle relaxation and breathing techniques, focus of attention, nutrition, hygiene,
exercise, and conditioned reflexes to overcome pain and fear of childbirth. It also
incorporates labor support by the father or support person chosen by the woman
(Lowdermiik. Perry'. & Bobak, 2000; Miller, 2005).
Stages o f Labor
Labor occurs in three stages. The first stage is the process of cervical dilation and
is divided into three phases; the latent phase, active phase, and transition phase. In the
latent phase, contractions become stronger, more regular and frequent. During this phase
cervical effacement and dilation to 3 or 4 centimeters occurs. The active phase is
described as cervical dilation from 4 centimeters to 8 or 9 centimeters and contractions
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increase in strength and frequency. In the transition phase, the cervix continues to dilate
until full cervical dilation is accomplished (Shuman. 2005; Stuebe. 2005).
The second stage of labor is the pushing stage or the delivery of the infant. This
stage begins when the cervix is fully dilated at 10 centimeters and ends when the infant is
bom. The third stage of labor is described as the passage of the placenta. This stage
begins after the delivery of the infant and ends with the delivery of the placenta (Shuman,
2005; Stuebe, 2005).
Physiology o f Labor Pain
According to the McGill pain questionnaire, as cited in Miller (2005), labor pain
is one of the most intense pains that a woman can experience. Pain perception by the
parturient is a dynamic process that involves several mechanisms. “Labour pain is the
result of many complex interactions, physiological and psychological, excitatory as well
as inhibitory” (Rudra, 2004. pp. 2). There are several, complex neural pathways of pain
during labor.
The uterus and cervix are supplied by afferents accompanying sympathetic nerves
in the uterine and cer/ical plexuses, the inferior, middle and superior hypogastric
plexuses and the aortic plexus. The small unmyelinated 'C visceral fibres transmit
nociception through lumbar and lower thoracic sympathetic chains to the posterior
nerve roots of the 10th, 11th and 12th thoracic and also to 1st lumbar nerves to
synapse in the dorsal horn. The chemical mediators involved are bradykinin,
leukotrienes, prostaglandins, serotonin, substance P and lactic acid. As the labour
progresses severe pain is referred to the dermatomes supplied by T10 and L I. In
the second stage, the direct pressure by the presenting part on the lumbosacral
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plexus causes neuropathic pain. Stretching of the vagina and perineum resuits in
stimulation of the pudendal nerve (S2.3.4) via line, myelinated, rapidly
transmitting 'A delta’ fibres. From these areas, the impulses pass to dorsal horn
cells and finally to the brain via the spino-thalamic tract. (Rudra, 2004. pp. 4-5)
Physiology o f the Stress Response
“The pain accompanying uterine contractions provokes a generalized and
widespread physiological stress response” (Brownridge, 1995, p. S11). Refer to Figure 1
for a schematic o f the stress response. The stress response to pain in labor is a complex
process and involves several mechanisms. Responses from labor pain may affect
respiratory, cardiovascular, gastro-intestinal, urinary and neuro-endocrine functions
(Rudra, 2004).
Pain in labour initiates hyperventilation leading to maternal hypocarbia,
respiratory alkalosis and subsequent compensatory metabolic acidosis...Labour
results in a progressive increase in maternal cardiac output, primarily due to an
increase in stroke volume, and, to a lesser extent, maternal heart rate...
Stimulation of pain results in the release o f beta-endorphin and ACTH from the
anterior pituitary. Associated anxiety also initiates further pituitary
response... Pain also stimulates the increased release of both adrenaline and
noradrenaline from the adrenal medulla which may lead to a progressive rise in
peripheral resistance and cardiac output. Excessive, sympathetic activity may
result in incoordinate uterine action, prolonged labour and abnormal fetal heartrate patterns. Activation of the autonomic nervous system also delays mistric
emp , ...a

iv iiu u , intestinal peristalsis...During labour, glucagon, growth
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hormone, renin and ADH level increases while insulin and testosterone level
decreases. Maternal catecholamines secreted as a result o f labour pain may cause
fetal acidosis due to low placenta! blood flow. (Rudra. 2004. pp. 7-11)
The humoral response o f the stress response includes the release o f endorphins.
“Endorphins are endogenous opioids secreted by the pituitary gland that act on the central
and peripheral nervous systems to reduce pain. Beta-endorphin is the most potent of the
endorphins” (Lowdermilk, Perry , & Bobak, 2000, p. 474). This is supported by a study,
completed by McLean, Thomson, Zhang, Brinsmead, & Smith (1994), to assess changes
in corticotrophin-releasing hormone (CRH) and beta-endorphin in response to stress
during labor. Plasma CRH and beta-endorphin measurements were made in 40 women at
specified times during their labor process. Results showed that the plasma betaendorphin level rose with progressive cervical dilatation and fell after epidural anesthesia.
They concluded that beta-endorphin secretion does rise in response to the stress o f labor
and is influenced by pain perception. A generalization statement can be made from this
information: epidural labour analgesia decreases stress on the laboring women as
measured by decreased levels of beta-endorphin levels.
Although the mechanism by which beta-endorphin secretion is decreased
following epidural blockade is not clear, a study by Scull et al. (1998) also supports these
findings. The results from their study concluded that, “there was a decrease
beta-endorphin and cortisol

,.

-n. <-ntrations auci epidural block (P <0.01)... The

meiaoolic stress response to the pain o f labour was attenuated by epidural analgesia” (pp.
3-4).
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Fetal Effects o f Maternal Epidural Labor Analgesia
The well-being of the fetus during labor is primarily maintained by adequate
uteroplacental blood flow. Utero-piacental blood How is directly proportional to uterine
perfusion pressure and indirectly proportional to uterine vascular resistance. The effects
of stress on the mother may also affect the fetus. Maternal stress causes increased levels
of endogenous catecholamines to be released, which causes uterine vascular resistance to
increase. Increased uterine vascular resistance leads to decreased uteroplacental blood
How. Maternal stress also increases maternal mean arterial blood pressure which in turn
decreases uterine blood flow (Jouppila, 19X5).
Because the effects of maternal stress also affect the fetus, any techniques used to
reduce the stress of the mother should benefit the fetus (Brovvnridge, Watterson, Meares,
& Ward, 1997). “Epidural analgesia prevents harmful maternal metabolic changes like
hyperventilation, hypocapnia, metabolic acidosis and lactic acid accumulation...Epidural
analgesia is K ..iicial also by reducing the pain induced catecholamine release, and by
^proving the intervillous blood flow [of the placenta]’’ (Jouppila, 1985, pp. 1).
“Epidural analgesia has been demonstrated to be o f benefit in some labours because it
normalizes the levels of catecholamines and the mother’s breathing pattern. The mother
relaxes, uterine contractions regain their effectiveness and there are less signs of stress by
the fetus” (Brownridge, Watterson, Meares, & Ward, 1997, pp. 7).
Epidural labor analgesia does have the potential to cause adverse affects to the
fetus. Regional anesthesia is associated with a sympathetic blockade, which has the
potential tc decrease maternal mean arterial blood pressure, thus decreasing
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uteroplacental perfusion. This is often preventable in most cases with proper
optimization of preload prior to administration of epidural medications.
Apgar Score
In 1953, Dr. Virginia Apgar proposed a new method o f evaluating newborn
infants, the Apgar Score. It is a valuable guide to evaluate the newborn’s physical
condition and possible need for resuscitation or extra medical care. Dr. Virginia Apgar’s
primary purpose in developing the Apgar score was to ensure that each newborn was
closely evaluated during the first few minutes of life (Finster & Wood, 2005; Miller,
2005). “Its aim was ‘to establish a simple and clear classification o f newborn infants
which can be used to compare the results of obstetric practices, types of maternal pain
relief and the results o f resuscitation”' (Pearce, 2005, p. 133).
Dr. Apgar came up with five signs which could easily be observed to evaluate the
newborn infant. The five signs selected were heart rate, respirations, muscle tone, reflex
irritability, and color. These were chosen because they could be determined easily,
would not interfere with the care of the infant, could be evaluated without special
equipment, and could be taught without difficulty (Baskett, 2000; Finster & Wood,
2005).
The Apgar score is determined by a point value given to each of the five signs.
The five signs are scored at 1 minute after birth and at 5 minutes after birth. Each sign is
rated 0. 1, or 2 points, depending on the absence, presence, or degtee of achievement of
each sign. These points are then added together to arrive at the newborn infant’s score
(Baskett, 2000; Finster & Wood, 2005; Miller, 2005; Pearce, 2005).
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The normal heart rate o f a newborn is 120 to 160 beat per minute. Neonates are
able to tolerate heart rates above 220 beats per minute, but less than 100 beats per minute
is often poorly tolerated. Bradycardia, heart rate less than 100 beats per minute, is
commonly associated with asphyxia, congenital heart disease, congestive heart failure, or
congenital heart block. The score given for a newborns heart rate is determined by how
many beats per minute; 0 points for an absent heart rate. 1 point for a heart rate less than
100 beats per minute, and 2 points for a heart rate of more than 100 beats per minute
(Baskett, 2000; Pinster & Wood, 2005; Miller, 2005; Pearce, 2005).
The norma! respiratory rate for a newborn is 30 to 60 breaths per minute, lire
newborn usually begins breathing 30 seconds after delivery and is able to maintain
respirations at about 90 seconds after delivery. Normally there are no pauses between a
newborns inspiratory and expiratory' pattern. Apnea and bradypnea prolong the
exhalation, which leads to decrease functional residual capacity and hypoxia. Apnea and
bradypnea are often caused by asphyxia, medications the mother has received, severe
acidosis, infection, or central nervous system damage. Tachypnea, breaths greater than
60 per minute, can occur due to hypoxia, pulmonary edema, pulmonary disease, maternal
drugs, hypovolemia, or metabolic and respiratory acidosis. An altered respiratory effort
or pattern requires immediate resuscitation with 100% oxygen. The score given is
determined by the newborn’s respiratory effort; 0 points for absent respiratory effort, 1
point for slow or irregular respiratory pattern, and 2 points for normal rate, effort or a
strong cry (Baskett, 2000; Finster & Wood, 2005; Miller, 2005; Pearce, 2005).
Most newborns are active at birth and move all extremities in response to stimuli;
this displays normal muscle tone. Decreased muscle tone is demonstrated by some
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flexion of extremities or extremities that are limp. Decreased muscle tone is caused by
asphyxia, central nervous system damage, maternal drugs, myasthenia gravis, prematurity
and amyotonia congenital. The score given for this sign is determined by the newborn’s
muscle tone; 0 points for limp, floppy tone, or no movement, 1 point for some flexion of
extremities with little movement, and 2 points for spontaneous, active movement
(Baskett, 2000; Finster& Wood, 2005; Miller, 2005: Pearce, 2005).
A newborn’s reflex response is measured by flicking an extremity or inserting a
catheter into a nostril. A normal newborn will move away, grimace, or cry. Newborns
fail to respond to these stimulations when there is hypoxia, central nervous system injury,
congenital muscle disease, acidosis or the newborn is sedated by maternal drugs. The
score given for this sign is determined by the response of the newborn to the stimulus; 0
points for no response (absent), 1 point for grimace or some motion, and 2 points for
coughs, sneezes, or active withdrawal (Baskett, 2000; Fluster & Wood, 2005; Miller,
2005: Pearce, 2005).
The final sign in determining the Apgar score is the color of the newborn. Most
newborns have a blue-tinged foior immediately after birth. By the first minute after
birth, most neonates are entirely pink, except for their feet and hands, which may remain
blue-tinged. Newborn’s whose bodies are entirely pink two minutes after birth may be
intoxicated with alcohol or magnesium, or they may be alkylotic. Central cyanosis may
persists beyond 90 seconds after birth when there is asphyxia, arrhythmias, low' cardiac
output, pulmonary edema, methemoglobinemia, or other pulmonary disorders such as
airway obstruction, respiratory' distress, hypoplastic lungs, or a diaphragmaitic hernia.
These should all be considered and resuscitation must take place immediately. Newborns
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may also have a pale color at birth. This is often due to asphyxia, acidosis, hypovolemia,
anemia, or congenital heart disease These conditions also require immediate medical
interventions. Newborns that arc ruberous are usually polycythemic. The score given for
this sign is determined by the newborn’s color; 0 points for blue or pale ali over, 1 point
for a pin)?, body with acrocyanosis, and 2 points for an entirely pink body (Baskett, 2000;
Finster & Wood, 2005; Miller. 2005; Pearce. 2005).
Evaluations of each category are done at I and 5 minutes after birth. The total
score at each interval is then considered the Apgar score. An Apgar score of 0 to 3
represents severe distress. A newborn with this score is severely asphyxiated, and
resuscitation is required immediately. An Apgar score of 4 to 6 represents moderate
difficulty adjusting to extrauterine life. Newborns with these scores usually have poor
respiratory efforts and are cyanotic. Although, these newborns will usually respond well
to bag-mask-ventilation, start to breathe, and turn pink. An Apgar score of 7 to 10
represents absence of difficulty in adjusting to extrauterine life. A newborn with this
score normally does not need any additional medical interventions. A score o f 10 is very
unusual because almost ali newborns do not have a completely pink body (Miller, 2005;
Wong et al., 1999).
The 1-minute Apgar score represents how well the newborn tolerated the birthing
process and is used to guide the need for resuscitation efforts. The 5-minute Apgar score
represents how well the newborn adapted to resuscitation efforts and/or to the
extrauterine environment and is used as a predictor of survival and of neurological
development (Graham. 2002; Pearce, 2005). Newborns with a 5- minute Apgar score of
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less than 7 are at an increased risk for neurologic impairment, infant mortality, and
neonatal morbidity (Thomgren-Jemeok & Herbst. 2001).
The Apgar score has been accepted and utilized throughout the world as an
adequate tool in determining the well being of the newborn while making the transition
into the outside world. Refer to Appendix A for a visual representation of Apgar scoring.
Effects of Low Apgar Scores
Low Apgar scores have been related to a high risk o f neonatal death or future
impaired health conditions in children and young adults. Such o f these impaired health
conditions that have been discovered include mental retardation, neurological
abnormalities, epilepsy, and cerebral palsy {Madders-Algra, Huisjes, & Touwen, 1988;
Golden, 1998; Sun, Vestergaard, Pedersen, Christensen, & Olsen, 2006). Sun,
Vestergaard. Pedersen. Christensen, and Olsen (2006) conducted a study linking low
Apgar scores and epilepsy Their population-based cohort study included all live
newborns in Denmark bet ween the dates o f January 1, 1978 and December 31,2002.
Apgar scores were recorded following standardized procedures and the cohorts were
followed until the onset o f epilepsy, emigration, death, or until the set date of December
31, 2002. whichever came first. Their results revealed an increased rate o f epilepsy with
decreasing Apgar scores. The incidence rate ratios o f epilepsy associated with low Apgar
scores were high in early childhood and remained high into adulthood. The researchers
concluded that "neonates with a suboptimal Apgar score have a higher risk of epilepsy
that lasts into adult life. These fir lings suggest that prenatal or perinatal factors play a
larger role in the etiology of epilepsy than has previously been recognized” (p. 296).
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A study conducted by Nelson and Ellenberg (as cited in Golden, 1998) confirmed
the concept that low 1 and 5 minute Apgar scores are associated with an increased risk of
neonatal death or cerebral palsy. Furthermore, they confirmed that persistently low 10,
15, and 20 minute Apgar scores are also predictive o f these adverse outcomes. They also
concluded "that a very low Apgar score, even at 5 minutes is not an absolute predictor o f
cerebral palsy” (p. 263). Nelson and Elienberg's study also confirmed the Apgar score to
be a useful tool for defining children at risk of death or significant disability, but their
study also established that the relationship was far from absolute. “Children with very
low late Apgar scores, if they survive, are either quite functional or are severely disabled”
(P- 264).
Effects on Apgar Scores
Research has shown that there may be predictors o f low' Apgar scores. Levy,
Dawson, Toth, and Bowdler (1998) reviewed records of 530 growth-restricted neonates
and examined the predictors of poorer outcomes using logistic and linear regression.
Their results concluded that predicting factors for poorer immediate neonatal outcomes,
including lower Apgar scores, include: exposure to general anesthesia, meconium,
preeclampsia, vagina! breech delivery, use of forceps for assistance of delivery, fetal
distress, lower infant weight, and administration of nalbuphine during labor.
A meta-analysis of several studies by Kodali (2006) found that labor was
prolonged about one hour in women in the epidural group when compared to those in the
intravenous opioid group. Kodali found that the total instrumental delivery' rate doubled
for women whom received epidural analgesia; although, a wide variation among studies
may be due to practice style and obstetrician preferences. Kodali found oxytocin was
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used more frequently in women who received epidural analgesia when compared to those
in the intravenous opioid group. Kodali also concluded that neonates o f mothers who
received opioid analgesia were more common to have lower umbilical cord pH. lower i and 5-minute Apgar scores, and had more of a need for nalaxone treatment: therefore
predicting better neonatal outcomes after an epidural versus and intravenous method of
pain relief.
Maghoma and Buchmann (2002) studied obstetric, maternal and fetal risks
associated with a prolonged latent phase o f the first stage of labor. Their sample
consisted o f 150 cases that the latent phase was greater than 8 hours and 100 controls that
the latent phase was less chan 8 hours. Cases of a prolonged latent phase required
oxytocin for augmentation o f labor, more frequent thick meconium stained amniotic
fluid, increased frequency o f cesarean section, increased incidence of Apgar scores of
less than 7 at 5 minutes, and increased admission to the neonatal unit. Their results
concluded that a prolonged latent phase o f labor is associated with higher risks for
obstetric interventions and poor fetal outcome.
Walker and O ’Brien (1999) studied the relationship between labor pain
management methods and birth outcomes. Utilizing a retrospective comparative chart
review of 233 primiparous deliveries, their results revealed that epidural analgesia was
associated with increased rates of instrumental and cesarean deliveries, increased use of
oxytocin to augment labor, and an increased length of the second stage of labor.
Parturients who received early epidural analgesia had newborns with lower Apgar scores
than those who received late or no epidural analgesia; although Apgar scores were
satisfactory in all the groups.
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Epidurals have been recognized to prolong labor, increase the requirement of
oxytocin augmentation, increase the rate of instrumental and operative deliveries, cause
maternal pyrexia, and postpartum back pain (McGrady & Litchfield, 2004). A systematic
review conducted by Leighton and Halpem (2002) reports similar and contrary results
regarding epidural analgesia. They concluded that the analgesic method, epidural or
parenteral opioids, does not effect neonatal pH, fetal oxygenation, or the neonates 5minute Apgar score. However, neonates o f mothers who received parenteral opioids
more frequently required naloxone and had lower 1-minute Apgar scores than neonates of
mothers who received epidural analgesia. They also established that epidural labor
analgesia does not affect the rate of instrumental vaginal delivery for dystocia, cesarean
delivery, or the new-onset o f long-term back pain. Leighton and Halpem associated
epidural labor analgesia with a longer second stage labor, hypotension, more frequently
used oxytocin for augmentation of labor, and maternal pyrexia. The review did not
associate epidural labor analgesia with a longer first stage of labor.
Summary
Conflicting literature surrounds the topics of epidural labor analgesia and the
effects it has on Apgar scores. Literature has established predictors of low Apgar scores,
but has been unable to clearly link these predicting factors to epidural labor analgesia.
More research is needed to attempt to link epidural labor analgesia and Apgar scores;
therefore, allowing for an informed maternal decision regarding her labor and delivery
process.
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CHAPTER III
METHODOLOGY
This chapter describes the methodology o f the research design. More specifically
the research questions, variables, study design, population and sample, data collection
methods and procedures, instrument reliability and validity, data analysis and protection
of human subjects are described.
Research Questions
The following research questions were examined:
1. What is the relationship between epidural labor analgesia and Apgar scores?
2. What are the effects of labor interventions and labor events on Apgar scores?
Variables
In this study, there were two variables: one independent variable and one
dependent variable. The independent variable was the utilization of epidural labor
analgesia by a parturient. The dependent variable was the Apgar score of the newborn.
Study Design
A nonexperimental, correlational research design using a retrospective chart
review was chosen for this study. “A correlation is an interreiationsnip or association
between variables, that is, a tendency for variation in one variable to be related to
variation in another” (Polit & Beck, 2004, p. 188-9). The purpose of correlational
research is to understand relationships among variables. Also, in correlational research,
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investigators do not control the independent variables, for they have already occurred.
The examination of the independent variable is done after the fact. In correlational
research, there is the risk of inferences suggesting fallacy. “The fallacy lies in the
assumption that one thing has caused another merely because it occurred before the
other” (Polit & Beck, 2004, p. 189). Attempts have been made to limit this in this study
by strictly adhering to the inclusion and exclusion criteria required of the participants
(Polit & Beck, 2004).
The phenomenon under scrutiny in this study was the effect on Apgar scores
related to the usage of epidural analgesia by laboring women. The description of a
correlational design clearly defines the process of this study. The variables o f this study
occurred prior to data collection. The independent variable, the usage o f epidural
analgesia by a laboring woman, was not controlled. It had already occurred and was
examined after the fact of its occurrence. One hundred participants were chosen who
meet the eligibility criteria, 50 who received epidural labor analgesia and 50 who did not
receive epidural labor analgesia; Apgar scores o f their newborns were examined. These
numbers we e chosen to add significance to the data collected and to form a beginning
trend for further research. The aim o f this study was to determine if a relationship
between the two variables, the usage of epidural analgesia by laboring women and the
Apgar score o f the newborn occurred.
Population & Sample
For this study, convenience sampling was utilized. Convenience sampling was
chosen because it entails using the most conveniently available subjects as study
participants and is economically less expensive. In this study, the target population
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consisted o f laboring women and their newborns. More specifically, the accessible
population consisted of laboring women and their newborns from a hospital located in the
Midwest United States.
Eligibility criteria required by participants for this study included: epidural
medications of 0.2% ropivacainc and fentanyl; American Society o f Anesthesiologists
(ASA) physical status classification of I or II; parturient’s age between 18-35 years old;
vaginal delivery of newborn; gestational age o f the newborn must be equal to or greater
than 38 weeks and equal to or less than 42 weeks; and a singleton fetus presenting in the
vertex position (Porter, Kelleher, Flynn, & Shorten, 2001; Writer et al., 1998).
Exclusion criteria for this study included: American Society of Anesthesiologists
(ASA) physical status classification of III or greater; parturients with a history of
pregnancy-induced hypertension, diabetes mellitus, preeclampsia, eclampsia, HELLP
syndrome, umbilical cord prolapse, placental abruption, placental previa, placenta
accreta, or vasa previa; chronic hypertension; history of intrauterine growth retardation
or any fetal abnormality; multiple births (i.e., twins, triplet, quadruplets, etc.); cesarean
section delivery of newborn; and any contraindication to epidural analgesia (Porter,
Kelleher, Flynn, & Shorten, 2001; Miller, 2005; Scull et al., 1998).
The sample size for this study included 100 participants who meet the eligibility
criteria. Fifty of these participants were parturients who received epidural analgesia and
fifty parturients who did not receive epidural analgesia. The prospective study
participants were identified with assistance from the Quality Management and Medical
Records departments at the selected institution. Confidentiality was upheld throughout
the entire study.
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Data Collection Methods & Procedures
Data collection instruments "should ideally yield accurate, valid, and meaningful
data that are maximally effective in answering research questions” (Polit & Beck, 2004,
p. 323). For this study, the data collection method was conducted through a
comprehensive, retrospective chart review. A data collection tool had been created which
incorporated all pertinent information o f this study, including: utilization of epidural
labor analgesia, 1-minute and 5-minute Apgar scores o f the newborn, demographic
information, and other labor and delivery related information [See Appendix B]. The
data collection process began with deliveries that occurred on June 1st, 2006 and went
back in time until the first 100 subjects were identified.
The data collection plan for this study included the researcher determining the
inclusion of parturients, collecting data to complete the tool created for the study, and
analyzing the data. All eligibility and inclusion criteria must be met. After data were
collected for 50 parturients that utilized epidural labor analgesia and for 50 parturients
that did not utilized epidural labor analgesia, the data were analyzed and relationships
formed between the variables.
Instrument Reliability and Validity
Strong reliability and validity factors are important to incorporate into a study.
Reliability refers to “the consistency with which a research tool measures the target
attribute” (Polit & Beck, 2004, p. 416). Validity refers to “the degree to which the
research tool measures what it is supposed to be measuring” (Polit & Beck, 2004, p. 422).
To strengthen the reliability of this tool, only the variables and the closely related
labor and delivery information o f the study was included and analyzed. “The less
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variation an instrument produces in repeated measurements, the higher its reliability.
Thus, reliability can be equated with a measure's stability, consistency, or
dependability... The reliability of an instrument can be assessed in various ways. The
method chosen depends on the nature of the instrument and on the aspect of reliability of
greatest concern” (Polit & Beck, 2004, p. 416). For the instrument being used in this
study, the aspect that encompassed reliability is consistency. An instrument is said to be
internally consistent if it is composed of items that measure the attribute being studied
and nothing else (Polit & Beck, 2004). In this study, the attribute being measured was
the Apgar score.
Content validity or adequate content coverage was presented in the tool. Only
variables and the closely related labor and delivery information o f the study were
presented within the tool. Criterion-related validity was less suitable for this study
because the instrument was not being used as a predictor of other behaviors, experiences,
or conditions (Polit & Beck, 2004). The tool for this study also upholds construct
validity. “The key construct validity questions are: What is this instrument really
measuring? Does it adequately measure the abstract concept o f interest?” (Polit & Beck,
2004, p. 425). The more abstract the concept being studied, the more difficult it is to
establish construct validity. The tool utilized for this study measured a concrete concept,
the Apgar score; therefore, the concept is not abstract, making it suitable to rely on
construct validity. Being able to prove construct validation is an activity that is vital to
the development of a strong evidence base (Polit & Beck, 2004). This study logically
analyzed and formulated relationships between the utilization and nonutilization of
epidural labor analgesia and Apgar scores. This does not “constitute proof of construct
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validity, but yields important evidence. Construct validity is essentially an evidencebuilding enterprise'’ (Polit & Beck. 2004. p. 426).
Data Analysis
Data analysis is a very important step in producing believable and credible results.
There should be two types of data analysis; data analysis o f the sample and data analysis
of the purpose statement in order to answer the stated research questions. Data were
analyzed using percentages, frequencies, and multivariate tests as applicable, with a set
significance level of < 0.05.
More specifically, the statistical tests that were utilized included; descriptive
statistics of the newborns and parturients, independen t samples /-tests, nonparametric
correlations utilizing Spearman’s rho, and chi-square tests of homogeneity comparing
nominal data. Demographical information and other variables that were examined and
integrated included: gravida, parity, parturient age, gestational age of the newborn at the
time o f delivery, birth weight of the newborn, duration of each stage o f labor, duration of
epidural infusion, decrease in maternal blood pressure after placement o f epidural,
assistance with delivery, and administration o f oxytocin or opioids.
Protection o f Human Subjects
After obtaining approval from the International Review Boards from the
University of North Dakota and from the hospital in the Midwestern United States, the
researcher compiled data from a retrospective chart review. Ali information collected
from the chart review pertaining to the parturients whom received care at the specified
institution was upheld to the highest privacy and confidentiality.
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Avoidance of explicit information about the location of the study was omitted in
this research study as a means o f enhancing both individual and institutional privacy
(Folk & Beck. 2004). When identifying inclusion participants, their name and medical
record number were made known only to the primary researcher in order to locate the
subject’s medical chart. Once the chart had been reviewed and data collected, the subject
was only identified by a subject number. In order to protect participants’ rights, the data
collection tool created for this study included no identifying information. A master list
was not created and no identifying information was taken out of the medical records
department of the institution or seen by anyone other than the primary researcher. Great
lengths were taken to guarantee confidentiality and to protect each participants’ rights
throughout the research study.
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CHAPTER IV
RESULTS
In this chapter, results are reviewed. Descriptive statistics o f the newborn and
parturient are discussed. Correlations among utilization and nonutilization o f labor
epidurals, 1-minute Apgar scores, 5-minute Apgar scores, duration of each stage o f labor,
assistance with delivery, administration o f oxytocin, duration o f epidural infusion,
administration o f intravenous opioids, and the possible decrease in maternal blood
pressure after the placement of an epidural were made. The data was entered into
Statistical Package for Social Sciences, Version 14 for analysis with a set significance
level o f p < 0.05.
Demographics

A total o f 100 chans were analyzed at a Midwestern United States hospital and
divided into two groups: non-epidural group and epidural group. The sample comprised
of 50 parturients who received epidural labor analgesia, 50 parturients who did not
receive epidural labor analgesia and their newborns.
The 1-minute Apgar score of the newborns in the non-epidural group ranged from
4 to 9. with a mean o f 8.08 ± 1.12. The 5-minute Apgar score for this group ranged from
8 to 10, with a mean of 9.06 ± 0.31. The gestational age of these newborns ranged from
38.14 to 41.43 weeks, with a mean o f 39.57 ± 0.96. The birth weight of these newborns
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ranged from 5.06 to 9.81 pounds, with a mean of 7.54

±

0.89. Descriptive statistics o f the

non-epidural group newborns are described in fable 1.
1able 1. Descriptive Statistics of the Non-epidural Group Newborns, (n = 50)

! -Minute Apgar

5

5-Minute Apgar

2

|t
I

4

9

| 8 08 i 1.12

8

10

I 9.06 ‘ 0.31

Gestational Age (wks)

3.29 !

38.14

41.43

1 39.57 j 0.96

Birth Weight (lbs)

4.75

5.06

9.81

1 7.54 S 0.89

!

The 1-minute Apgar score o f the newborns in the epidural group ranged from 4 to
9, with a mean of 8.04 ± 1.19, The 5-minute Apgar score for this group ranged from 8 to
10, with a mean o f 8.94 ± 0.31. The gestational age of these newborns ranged from 38.14
to 41.71 weeks, with a mean o f 39.53 ± 1.02. The birth weight of these newborns ranged
from 5.06 to 10.13 pounds, with a mean o f 7.70 ± 1.05. Descriptive statistics o f the
epidural group newborns are described in fable 2.
Table 2. Descriptive Statistics of the Epidural Group Newborns, (n = 50)

The gravida o f the parturients in the non-epidural group ranged from 1 to 11, with
a mean of 2.84 ± 1.98. The parity ranged from 0 to 4, with a mean of 1.28 ± i .09. The
parturient age ranged from 19 to 34 years, with a mean of 27.88 ± 4.10. Duration of
stage one labor ranged from 1.13 to 16.67 hours, with a mean of 4.99 ± 3.40. Duration of
staf e two labor ranged from 0.02 to 1.73 hours, with a mean o f 0.34 ± 0.38. Eighteen of
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these parturients received an intravenous opioid, with a maximum dose of 4 milligrams.
The last dose o f opioid given ranged from 0.13 to 5.40 hours before the birth o f the
newborns, with a mean o f 1.64 ± 1.22. Descriptive statistics of the non-epidural group
parturients are described in Table 3.
Table 3. Descriptive Statistics o f Non-epidural Group Parturients, (n -- 50)

“T s T "

1.98

4

1.28

1.09

19

34

27.88

4.10

Stage t Labor (hrs)

1.13

16.67

4.99

3.40

Stage 2 Labor (hrs)

0.02

1.73

0.34

0.38

Stage 3 Labor (hrs)

0.02

0.33

0.10

0.08

Gravida

1

Parity

0

Parturient Age (yrs)

Epidural Infusion (hrs) (»=0)
Last Opioid Given Before
Birth (hrs) (n= 18)

I
0.13

5.40

1.64

1.22

The gravida o f the parturients in the epidural group ranged from 1 to 6, with a
mean of 2.08 ± 1.26. The parity ranged from 0 to 4. with a mean o f 0.80 ± 1.05. The
parturients age ranged from 19 to 35 years, with a mean of 26.70 ± 4.12. Duration of
stage one labor ranged from 0.83 to 25.13 hours, with a mean of 9.17 ± 5.83. Duration of
stage two labor ranged from 0.03 to 3.47 hours, with a mean o f 0.92 ± 0.83. The epidural
infusion -anged from 0.30 to 15.37 hours, with a mean o f 4.11 ± 2.99. Eleven parturients
also received an intravenous opioid, with the maximum dose o f 4 milligrams. O f these,
the last dose o f opioid given ranged from 3.25 to 17.95 hours before the birth of the
newborns, with a mean o f 8.17 ± 4.69. Descriptive statistics of the epidural group
parturients are described in Table 4.
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Fable 4. Descriptive Statistics of Epidural Group Parturients,

Gravida

i

6

2.08

1.26

Parity

0

4

0.80

1.05

Parturient Age (yrs)

19

35

26.70

4.12

Stage I Labor (hrs)

0.8.3

25.13

9.17

5.83

Stage 2 Labor (hrs)

0 03

3.47

0.92

0.83

Stage 3 Labor (hrs)

0.02

3.00

0.20

0.43

Epidural Infusion (hrs)

0.30

15.37

4.11

2.99

Last Opioid Given Before
Birth (hrs) (n ~ 11)

3.25

17.95

8.17

4.69

(n

= 50)

Research Question 1
What is the relationship between epidural labor analgesia and Apgar scores?
Independent samples /-test was used to determine the relationship between epidural labor
analgesia and Apgar scores. The mean 1-minute Apgar score of the non-op’dural group
was 8.08 ±1.12 and the mean 5-minute Apgar score was 9.06 ± 0.31. The mean 1minute Apgar score o f the epidural group was 8.04 ± 1.20 and the mean 5-minute Apgar
score was 8.94 ± 0.31. The results indicated 1- and 5-minute Apgar scores of the
epidural group to be lower than the non-epidural group; although, ar. independent
samples /-test comparing the mean Apgar scores among the non-epidural and epidural
groups revealed no significant difference between the means. The /-test, revealed a
significance level (p) of 0.86 for the 1-minute Apgar score and a significance level of
0.06 for the 5-minute Apgar score. Group statistics and independent samples test are
described in Tables 5 and 6.
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Fable 5. Group Statistics o f Epidurals and Apgar Scores. ( n - 100)

8.08

§»
1.12

!-Minute Apgar

No (n = 50)
,, ,
Yes (n = 50)

l i
8.04

1.20

No (n = 50)
,, ,
Yes fn ^ 50)

9.06

0.3!

5-Minute Apgar

8.94

0.3!

| g

Table 6. Independent Samples /-test of Epidurals or No Epidural and Apgar Scores, (n 100)

Research Question 2
What are the effects of labor interventions and labor events on Apgar scores?
Nonparametric correlations (utilizing Spearman’s rho), independent samples /-tests, and
chi square analysis were used to examine effects of labor interventions on Apgar scores.
Labor interventions and labor events that were examined include duration o f each stage
of labor, duration of epidural infusion, assistance with delivery, administration of
oxytocin, and administration of opioids in relation to time of birth.
Apgar Scores and Stages o f Labor
Independent samples /-tests were used to compare each stage o f labor to the
utilization or nonutilization o f labor epidurals. The independent samples /-tests for stages
1 and 2 resulted to be highly significant with p = 0.00. Stage 3 labor was found to be of
no significance with p = 0.12. Stage 1 labor in the non-epidural group had a mean of
4.99 hours ± 3.40 and the epidural group had a mean of 9.17 hours ±5.83. Stage 2 labor
in the non-epidural group had a mean of 0.34 hours ± 0.38 and the epidural group had a
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mean of 0.92 hours ± 0.83. Stage 3 labor in the non-epidural group had a mean o f 0.10
hours ± 0.98 and the epidural group had a mean of 0.20 hours ± 0.43. These data
represent a longer duration of stage 1 and 2 labor with the utilization of labor epidural
analgesia. An independent samples /-test comparing the means of Apgar scores and each
stage of labor revealed significant differences between stages 1 and 2 labor, but not stage
3 labor. Group statistics and independent samples /-tests are detailed in Tables 7 and 8
respectively.
Table 7. Group Statistics of Epidurals and Stages o f Labor, (n - 100)

Stage 1 Labor (hrs)

Stage 2 Labor (hrs)

Stage 3 Labor (hrs)

No (n = 50)

4.99

3.To““ ~

Yes (« = 50)

9.17

5.83

No (n = 50)

0.34

0.38

Yes (n = 50)

0.92

0.83

No (n = 50)

0.10

0.08

Yes (n = 50)

0.20

0.43

Table 8. Independent Samples /-test of Epidurals or No Epidural and Stages o f Labor.
Stage 1 Labor (hrs)

-4.37

98

0.00

Stage 2 Labor (hrs)

-4.5!

98

0.00

Stage 3 Labor (hrs)

-1.55

98

0.12

Spearman’s rho was utilized to analyze relationships between epidurals, each
stage of labor and Apgar scores. A significant, positive correlation was revealed among
the non-epidural group, stage 1 labor and 1-minute Apgar scores with a correlation
coefficient (r) of 0.31 and p = 0.03. A negative correlation with significance among the
epidural group was discovered, which included stage 2 labor and 1-minute Apgar scores
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O - -0.28, p - 0.046). Apgar scores and stages of labor o f the non-epidural group
correlations are described in Tables 9 and 10 respectively.
Table 9. Apgar Scores and Stages o f Labor o f the Non-epidural Group Correlations, (n
50)

Spearman’s rho

Stage 1 Labor
(hrs)

Correlation Coefficient

0.31*

0.02

Significance (2-tailed)

0.03

0.89

Stage 2 Labor
(hrs)

Correlation Coefficient

0.10

0.04

Significance (2-tailed)

0.51

0.77

Stage 3 Labor
(hrs)

Correlation Coefficient

-0.04

-0.09

Significance (2-tailed)

0.81

0.58

* Correlation is significant at the 0.05 level (2-tailed).

Fable 10. Apgar Scores and Stages of Labor of the Epidural Group Correlations. (n = 50)
Spearman’s rho

Stage 1 Labor (hrs)

Stage 2 Labor (hrs)

Stage 3 Labor (hrs)
1

Correlation Coefficient

-0.22

-0.06

Significance (2-tailed)

0.12

0,70

Correlation Coefficient

-0.28*

-0.16

Significance (2-tailed)

0.046

0.25

Correlation Coefficient

0.05

-0.28

Significance (2-tailed)

0.76

0.05

* Correlation is significant at the 0.05 level (2-tailed).

Apgar Scores and Assisted Delivery
Apgar scores were analyzed in relation to assistance with delivery among the non
epidural group and the epidural group. The non-epidural group with no assistance with
delivery (n - 46) had a mean 1-minute Apgar score of 8.11 ± 1.06 and a mean 5-minute
Apgar score of 9.07 ±0.25. The non-epidural group with an assisted delivery (« = 4) had
a mean 1-minute Apgar score o f 7.75 ± 1.89 and a mean 5-minute Apgar score of 9.00 ±
0.82. The epidural group with no assistance with delivery (n = 35) had a mean 1-minute
Apgar score of 8.31 ± 0.83 and a mean 5-minute Apgar score of 8.94 ± 0.24. The
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epidural group with an assisted delivery (n - 15) had a mean 1-minute Apgar score of
7,40 ± 1.64 and a mean 5-minute Apgar score o f 8.93 ± 0.46. These statistics indicate the
non-epidural and epidural group had lower 1-minute Apgar scores with an assisted
delivery than the 1-minute Apgar scores without an assisted delivery. The lowest mean
1-minute Apgar score resulted from the epidural and assisted delivery group and the
highest mean 1-minute Apgar score resulted from the epidural and no assistance with
delivery group. The lowest mean 5-minute Apgar score resulted from the epidural and an
assisted delivery group and the highest mean 5-minute Apgar score resulted from the
non-epidural and no assistance with delivery group. This data accredits an assisted
delivery to lower Apgar scores than without an assisted delivery. Descriptive statistics of
epidurals, assisted delivery, and Apgar scores are depicted in Tables 11.
Table 11. Descriptive Statistics of Epidurals, Assisted Delivery and Apgar Scores.

No
Epidural

No Assisted Delivery
Assisted Delivery

Epidural

40
A

No Assisted Delivery
j A

Assisted Delivery

1s

1-Minute
5-Minute
1-Minute
5-Minute
1 -Minute
5-Minute
1-Minute
5-Minute

4
9
5
8
6
8
4
8

9
10
9
10
9
9
9
10

8.11
9.07
7.75
9.00
8.31
8.94
7.40
8.93

1.06
0.25
1.89
0.82
0.83
0.24
1.64
0.46

Chi square test o f homogeneity was used to compare nominal data, including
utilization or nonutilization of labor epidurals and assistance or no assistance with
delivery. The two by two chi square analysis found the relationship to be highly
significant with x2 d f = 1 = 7.862 and p = 0.005. The cross tabulation of epidurals and
assisted delivery reported 30% of parturients who received a labor epidural required
assistance with delivery as compared to only 8% of parturients who did not receive a
43

labor epidural. The cross tabulation also revealed 70% of the parturients who received a
labor epidural did not. require assistance with delivery as compared to 92% o f the
parturients who did not receive a labor epidural. Cress tabulation data of epidurals and
assisted delivery are detailed in Figure 2 and 3.
Apgar Scores and Oxytocin
Apgar scores were analyzed in relation to administration o f oxytocin among the
epidural group and the non-epidural group. The non-epidural group with administration
of oxytocin (n = 9) had a mean 1-minute Apgar score of 8.00 ± 1.00 and a mean 5-minute
Apgar score of 9.1! ± 0.33. The non-epidural group with no administration of oxytocin
(n = 41) had a mean 1-minute Apgar score o f 8.10 ± 1.16 and a mean 5-minute Apgar
score of 9.05 ± 0.32. The epidural group with administration of oxytocin (n - 24) had a
mean 1-minute Apgar score of 8.00 ± 1.18 and a mean 5-minute Apgar score of
8.92 ± 0.28. The epidural group with no assistance with delivery {n = 26) had a mean 1minute Apgar score o f 8.08 ± 1.23 and a mean 5-minute Apgar score of 8.96 ± 0.34.
These statistics indicate the epidural and non-epidural group had lower 1-minute Apgar
scores with administration o f oxytocin than the 1-minute Apgar scores without
administration o f oxytocin. The lowest mean 1-minute Apgar score resulted from the
epidural and non-epidural groups who received an administration of oxytocin and the
highest mean 1-minute Apgar score resulted from the non-epidural and no administration
of oxytocin group. The lowest mean 5-minute Apgar score resulted from the epidural
and administration of oxytocin group and the highest mean 5-minute Apgar score resulted
from the non-epidural and administration o f oxytocin group. This data indicates lower
mean 1-minute Apgar scores with administration of oxytocin, although the highest mean
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Figure 2. Non-epidural Group Parturients Who Required an Assisted Delivery Versus
No Assistance with Delivery.

Epidural and Assisted Delivery
(n = 50)

Figure 3. Epidural Group Parturients Who Required an Assisted Delivery Versus No
Assistance with Delivery.

5-minute Apgar score was with the administration of oxytocin. As a result oxytocin is
accredited with lower mean 1-minute Apgar scores than without administration of
oxytocin; however, mean 5-minute Apgar scores o f parturients who received oxytocin
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increased higher than those who did not receive oxytocin. Descriptive statistics of
epidurals, oxytocin, and Apgar scores are depicted in Table 12.
fable 12. Descriptive Statistics o f Epidurals, Oxytocin, and Apgar Scores.
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Chi square test o f homogeneity was used to compare nominal data, including
utilization or nonutilization o f labor epidurals and administration or no administration of
oxytocin. The two by two chi square analysis found the relationship to be highly
significant with x2 df = 1 = 10.176 and p = 0.001. The cross tabulation of epidurals and
administration of oxytocin reported 48% o f parturients who received a labor epidural also
received oxytocin as compared to only 18% o f parturients who did not receive a labor
epidural. The cross tabulation also revealed 52% o f the parturients who *eceived a labor
epidural did not receive oxytocin as compared to 82% of the parturients who did not
receive a labor epidural. Cross tabulation data o f epidurals and oxytocin are detailed in
Figure 4 and 5
Apgar Scores, Assisted Delivery, and Oxytocin
Apgar scores were analyzed in relation to no assistance with delivery and
administration or no administration of oxytocin among the non-epidural group and the
epidural group. The non-epidural group with no assistance with delivery and
administration o f oxytocin (n = 7) had a mean 1-minute Apgar score o f 7.86 ± 1.07 and a
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No Epidural and Oxytocin
(n = 50)

Oxytocin

82%

Figure 4. Non-epidural Group Administration o f Oxytocin Versus No Administration of
Oxytocin.

Epidural and Oxytocin
(n =

50)

No Oxytocin =
52%

Figure 5. Epidural Group Administration of Oxytocin Versus No Administration o f
Oxytocin.

mean 5-minute Apgar score of 9.00 ± 0.00. The non-epidural group with no assistance
with delivery' and no administration o f oxytocin (« = 39) had a mean I - minute Apgar
score o f 8.15 ± l .07 and a mean 5-minute Apgar score o f 9.08 ± 0.27. The epidural mean
group with no assistance with deli very and administration o f oxytocin (n - 16) had a 1-
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minute Apgar score o f 8.13 ± 0.89 and a mean 5-minute Apgar score o f 8,94 ± 0.25. t he
epidural group with no assistance with delivery and no administration o f oxytocin (n ~
19) had a mean 1-minute Apgar score o f 8.47 ± 0.77 and a mean 5-minute Apgar score of
8.95 ± 0.23. These statistics indicate the epidural and non-epidural groups had lower !minute Apgar scores with no assistance with delivery and administration o f oxytocin than
the 1-minute Apgar scores without administration o f oxytocin. The lowest mean !minute Apgar score resulted from no epidural, no assistance with delivery, and
administration of oxytocin and the lowest mean 5-minute Apgar score resulted from an
epidural, no assistance with delivery, and no administration oxytocin. The highest mean
1-minute Apgar score resulted from an epidural and no administration of oxytocin and
the highest mean 5-minute Apgar score resulted from no epidural and no administration
o f oxytocin. Descriptive statistics of epidurals, no assisted delivery, oxytocin, and Apgar
scores are depicted in Tables 13.
Table 13. Descriptive Statistics o f Epidurals, No Assisted Delivery, Oxytocin, and Apgar
Scores.

No
Epidural

No
Assisted
Delivery

No
Oxytocin

No

Oxytocsn
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Delivery
Epidural

No
Assisted
Delivery

Oxytocin

No

Oxytocin

Assisted
Delivery

No

t-Minute
5-Minute

07

0.27

I-Minute

7.86

1.07

5-Minute

9.00

0.00

I -Minute
5-Minute

8,47
8.95

0.77
0.23

I-Minute
5-Minute

8.13
8.94

| 0.89
1 0.25

Apgar scores were then analyzed in relation to an assisted delivery and
administration or no administration o f oxytocin among the non-epidural group and the
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epidural group. The non-epidural group with an assisted delivery and administration of
oxytocin in -- 2) had a mean 1-minute Apgar score o f 8.50 ± 0 .7 1 and a mean 5-minute
Apgar score of 9.50 ± 0.71. The non-epidural group with an assisted delivery and no
administration of oxytocin (n - 2) had a mean 1-minute Apgar score o f 7.00 ± 2.83 and a
mean 5-minute Apgar score of 8.50 ± 0.71. The epidural group with an assisted delivery
and administration of oxytocin (« ® $) had a mean I-minute Apgar score o f 7.75 ± 1,67
and a mean 5-minute Apgar score o f 8.88 ± 0.35. The epidural group with an assisted
delivery and no administration o f oxytocin (n ~ 7) had a mean I -minute Apgar score o f
7.00 ± 1.63 and a mean 5-minute Apgar score o f 9.00 ± 0.58. These statistics indicate the
lowest mean l-minute Apgar score resulted from the non-epidural, assisted delivery, and
no administration o f oxytocin group and the epidural, assisted delivery and no
administration of oxytocin group. The highest mean 1-minute Apgar score resulted from
the no epidural, assisted delivery and administration of oxytocin group. The lowest mean
5-minute Apgar score resulted from the non-epidural, assisted delivery, and no
administration o f oxytocin, while the highest mean 5-mi nute Apgar sco re resulted from
the non-epidural, assisted delivery and administration of oxytocin group. Descriptive
statistics o f epidurals, assisted delivery, oxytocin, and Apgar scores are depicted in Table
14.
Stages o f Labor. Epidurals. Assisted Delivery, and Oxytocin
Spearman’s rho was utilized to analyze l-minute Apgar scores, 5-minute Apgar scores,
and each stage oflabor. Several combinations o f data were run to examine these
correlations with other labor interventions which included the utilization or nonutilization
o f epidural labor analgesia, assistance or no assistance with delivery, and the
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! able 14. Descriptive Statistics of Epidurals. Assisted Delivery, Oxytocin, and Apgar
Scores.
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administration or no administration of oxytocin. Positive and negative correlations were
found among the groups; although, these correlations lack strength due to their small
sample sizes. Among 1-minute Apgar scores, 5-minute Apgar scores and stage 1 labor,
perfect positive correlations (r = 1.00, p ~ 0.00) were made within the non-epidural,
assisted delivery, no oxytocin and oxytocin groups. A negative correlation (r = -0.73, p =
0.04) was made between the epidural, assisted delivery, and oxytocin group and 1-minute
Apgar scores, 5-minute Apgar scores and stage l labor. Tables 15 and 16 reflect the
correlations among Apgar scores, stage 1 labor, epidurais, assistance with delivery, and
administration o f oxytocin.
Table 15. Apgar Scores and Stage 1 Labor Correlations with the No Epidural, Assistance
with Delivery, No Administration o f Oxytocin (n = 2) and Administration of Oxytocin (n
- 2) Groups.

Spearman’s rho

Stage I Labor
(hrs)

Correlation Coefficient
Significance (2-tailed)

** Correia:ton is significant at the 0,01 level (2-(ailed).
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0.00

Table 16. Apgar Scores and Stage I Labor Correlations with the Epidural, Assistance
with Delivery, and Administration o f Oxytocin Grc \ ( n - 8)

Spearman's rho

Stage I Labor
(brs)

! Correlation Coefficient j

j Significance (2-tailed) i

* Correlation is significant at the 0 05 level (2-tatled)

Among 1-minute Apgar scores. 5-minute Apgar scores and stage 2 labor, the only
group that revealed to have significance included the non-epidural, assistance with
delivery and administration o f oxytocin group; although, this correlation lacks strength
due to its small sample size. A highly significant (p » 0.00) perfect positive correlation (»•
= 1.00) resulted. Apgar scores and stage 2 labor correlations with the no epidural,
assistance with delivery, and administration of oxytocin group is described in fable 17.
Table 17. Apgar Scores and Stage 2 Labor Correlations with the No Epidural, Assistance
with Deli very, and Administration o f Oxytocin Group, (n = 2)

Spearman’s rho

Stage 2 Labor
(brs)

Correlation Coefficient
Significance (2-tailed)

Correlation is significant at the 0,01 level 12-unfed J

Among 1-minute Apgar scores, 5-minute Apgar scores and stage 3 labor, the only
group discovered to have significance included the non-epidural, assistance with delivery
and no administration os oxytocin group; although, this correlation lacks strength due to
its small sample size. A highly significant (p = 0.00) perfect positive correlation (r \ .00) resulted. Apgar scores and stage 3 labor correlations with the no epidural,
assistance with delivery', and no administration o f oxytocin group are described in Table
18.
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f able 18. Apgar Scores and Stage 3 Labor Correlations with the No Epidural, Assistance
with Deli very, and No Administration of Oxytocin Group, (n -- 2)

Spearman's rho

Stage 3 Labor

Correlation Coefficient S
I

.00 '•! *

Significance (2-tailed) I

0.00

** Correlation is significant ai lire 0.0! level ;2-tailed)

Apgar Scores and Epidural Infusion Time
Nonparametric correlations, utilizing Spearman’s rho. were used to analyze 1minule Apgar scores, 5-minute Apgar scores, and epidural infusion time. One and five
minute Apgar scores both resulted in negative correlations with r = - 0. 14 arid - 0 . 18
respectively. Although these correlations trend negatively, they were not found to be
significant w ith /? = 0.34 and 0.21 respectively. Correlations among ! -minute Apgar
scores, 5-minute Apgar scores, and epidural infusion time is described in Table 19.
Table 19. Apgar Scores and Epidural Infusion Time Correlations. (n = 50)

Stages o f Labor and Epidural Infusion Time
Positive correlations were found between all three stages o f labor and epidural
infusion time. Stage 1 labor and epidural infusion time is significant at the 0.01 level (2tailed) (r = 0.68, p = 0.00). Stage 2 labor and epidural infusion time is also significant at
the 0.01 level (2-tailed) (r = 0.60,/? - 0.00). Stage 3 labor and epidural infusion time is
significant at the 0.05 level (2-tailed) (r - 03 4 , p = 0.02). Nonparametric correlations of
each stage of labor and epidura! infusion time are detailed in Table 20.
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I able 20. Stages of Labor and Epidural Infusion Time Correlations, (n =50)

Spearman’s rho

Epidural Infusion (hrs)

Correlation Coefficient
Significance (2-tailed)

* Correlation is significant at the 0.0$ level (2-tailied)
** Correlation is significant at the 0.01 level (2-tai!icd).

Apgar Scores and Intravenous Opioids
Nonpararmetric correlations, utilizing Spearman’s rho, was also used to analyze
correlations among the last time an intravenous opioid was given before birth to 1- and 5minute Apgar scores. Eighteen subjects (36%) of the non-epidural group received
intravenous opioids. Results indicated a positive correlation (r - 0.51) between 1-minute
Apgar scores and the last time an intravenous opioid was given in relation to birth and
revealed to be significant (p = 0.03). Eleven subjects (22%) of the epidural group
received intravenous opioids. Results indicated negative correlations between 1- and 5minute Apgar scores and the last time an intravenous opioid was given before birth with r
- -0.48 and -0.17 respectively. Although both o f these correlations trend negatively, they
were found to be nonsignificant (p > 0.133). Correlations among 1-minute Apgar scores,
5-minute Apgar scores and lost opioid given before birth are described in. Table 21.
Table 21. Non-epidural and Epidural Groups, Last Opioid Given Before Birth and Apgar
scores Correlations, (n - 18)

”'} ;' '3;

Spearman’s rho
No Epidural
(n = 18)

Last Opioid Given
Before Birth (hrs)

Correlation Coefficient

0.51*

0.00

Significance (2-taiied)

0.03

0.00

Epidural
(n — 11)

Last Opioid Given
Before Birth (hrs)

Correlation Coefficient

-0.48

-0.17

Significance (2-taiied)

0.13

0.61

Correlation is significant at the 0.05 level (2-tailed).

D e m o g r a p h ic a l V a ria b le s

Demographical variables were examined in attempt to make correlations between
epidural labor analgesia and A pgar scores. Nonparametric correlations, utilizing
Spearman’s rho, were used to analyze Apgar scores, utilization or nonutilization o f labor
epidural, birth weight, and gestational age. Among the non-epidural group, the analysis
revealed a tendency for a negative correlation (r = -0.16) between 1-minute Apgar scores
and gestational age; although this correlation trended negatively, it was found to be
nonsignificant {p = 0.27). There was also an inclination for a positive correlation (r =
0.05) between 1-minute Apgar scores and birth weight, but again this positive trend was
found to be nonsignificant (p = 0.73).
Among the epidural group, the analysis indicated a negative correlation between
1-minute Apgar scores, birth weight and gestational age. A negative correlation ( r - 0.30) among 1-minute Apgar scores and birth weight was found to be significant (p ~
0.03). Another correlation (r - -0.23) trended negatively among 1-minute Apgar scores
and gestational age, but was found to be nonsignificant (p = 0.11). Therefore, the only
correlations that were found to reveal significance included the negative correlations
among 1-minute Apgar scores, 5-minute Apgar scores, and birth weight; thus, indicating
and inverse relationship amongst these variables.
Among the non-epidural group, the analysis also indicated a tendency for negative
correlations between 5 minute Apgar scores, birth weight and gestational age; although
these correlations trended negatively, they were both found to be nonsignificant (p >
0.05). Among the epidural group, the analysis also indicated negative correlations. The
negative correlation (r = -0.35) between 5 minute Apgar and birth weight was found to be
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significant (p - 0.01); therefore, representing an inverse relationship between 5-minute
Apgar scores and birth weight. Table 22 describes the correlations among the non
epidural and epidural groups and 1-minute Apgar scores, 5-minute Apgar scores,
gestational age of the newborn, and birth weight of the newborn.
Table 22. Non-epidural and Epidural Group, Apgar Scores, Gestational Age and Birth
Weight of the Newborn Correlations, (n ~ 50)

Spearman’s rho
No Epidural
(n = 50)

1-Minute Apgar

5-Minute Apgar

Epidural
(n = 50)

1-Minute Apgar

^-Minute Apgar

Correlation Coefficient

-0.16

0.05

Sig. (2-tailed)

0.27

0.73

Correlation Coefficient

-0.20

-0.10

Sig. (2-tailed)

0.17

0.49

Correlation Coefficient

-0.23

•0.30*

Sig. (2-tailed)

0.11

0.03

Correlation Coefficient

-0.14

-0.35*

Sig. (2-tai!ed)

0.34

0.01

Additional nonparametric tests, utilizing Spearman’s rho. were calculated and
analyzed to evaluate correlations among Apgar scores, parturient age, gravida and parity.
The non-epidural group 1-minute Apgar scores were reported to be nonsignificant,
therefore, not statistically related to the parturient age, gravida or parity. The parturient
age, gravida and parity all have positive correlations and are highly significant at the 0.01
level (2-tailed) (p ~ 0.00). Although the parturient age, gravida and parity all have
positive correlations; none of them corresponded to having an effect on 1-minute Apgar
scores.
In the epidural group, 1-minute Apgar scores were reported to be significant at the
0.05 level (2-taiIeJ) only in relation to parity. A significant, positive correlation (r =
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0.34, p - 0.01) was reported among the 1-minute Apgar and parity. Correlations among
1-minute Apgar scores, parturient age. and gravida were found to be nonsignificant. The
parturient age, gravida and parity all have positive correlations and are highly significant
at the 0.01 level (2-tailed) (p < 0.003). Although the parturient age. gravida and parity all
have positive correlations: only parity corresponded to having an effect on 1-minute
Apgar scores.
Five minute Apgar scores were also analyzed among the epidural and non
epidural groups, utilizing Spearman's rho, with parturient age, gravida and parity. The
trends for these variables reveaied low correlations and no significance ( p > 0.10).
Apgar Scores and Maternal Blood Pressure
An attempt was made to analyze maternal decrease in blood pressure in relation to
Apgar scores and labor epidurals, but only two parturients who utilized a labor epidural
had a maternal decrease in blood pressure. This intervention was not analyzed because of
the inability to create statistically significant results. Although, both of the reported
episodes were treated with ! to 2 doses of ephedrine and maternal blood pressure rose to
an acceptable level o f greater than 100 millimeters o f mercury.
Summary
The results o f this study were consistent with results obtained from other
researchers whose studies were examined in this study, except in relation to Apgar scores
and birth weight. The mean Apgar scores in this study were slightly lower in the epidural
group than in the non-epidural group; although, these means were found to be
oonsigni . m l. An of u*e ; vbmms were viaMo and Apgar scores were satisfactory in
both groups (D’Alessio & Ramanathan, 1998; Evron, Gleserman, Sadan, Boaz, & Ezri,
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2004; Howell. .999; Lee. Ngan is.ee, Ng. Lau. & Wong. 2004; MacArthur et al.. 2001;
Stienstra, 2001; Writer, et al., 1998).
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CHAPTER V
DISCUSSION AND CONCLUSIONS
Summary
The experience of giving birth is a remarkable and very dynamic process. The
process of childbirth has the potential o f being very painful for the laboring woman. The
physiological stress responses that accompany labor affect not only the mother, but also
ti e newborn. The stress response may or may not be attenuated by effective pain
management. Epidural labor analgesia has been proven to be one of the most effective
and widely used forms of pain management for laboring women (Nystedt, Edvardsson, &
Willman. 2003).
Despite the advantage o f pain relief provided by epidural labor analgesia,
evidence from studies suggests risks or disadvantages o f epidural labor ’analgesia. These
risks or disadvantages include lengthening various phase? of labor, increased need for use
o f oxytocin, increase in the incidence o f fetal malposition, and an increased incidence of
instrumental vaginal delivery (Howell, 1999).
There are very' few studies exploring the relationships between the utilization and
nonuttlization o f epidural labor analgesia as related to Apgar scores. There are numerous
studies comparing different drug regimens, concentrations o f local anesthetic agents, and
various techniques, but very' few systematic studies attempting to form relationships
among the utilization and nonutilization o f epidural labor analgesia and Apgar scores.
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Most studies comparing various drug regimens, concentrations o f iocai anesthetic agents
and varied epidural techniques have found no significant differences on Apgar scores
tD ’Alessio & Ramanathan. 1998; Evron. Gieserman, Sadan, Boaz, & Ezri, 2004; Howell.
1999; Lee, Ngan Kee, Ng, Lau, & Wong, 2004; MacArthur et al„ 2001; Stienstra, 2001;
Writer, et at., 1998).
In contrast, one study described conflicting results. MacArthur et al. (2001)
found lower Apgar scores in one o f their comparative groups. Their study investigated
relationships between different epidural techniques including a traditional epidural,
combined spinal epidural, and low-dose infusion epidural to the mode o f delivery ,
progress of labor, efficacy of procedure, and neonatal outcomes. Their data concluded
that there were lower Apgar scores in the low-dose infusion epidural group at 1 minute
and 5 minutes than in the traditional epidural or combined spinal epidural groups.
Therefore, there is a pertinent need to investigate whether there are relationships among
the utilization and nonutilization o f epidural labor analgesia and Apgar scores due to the
contradictory literature and lack o f current literature regarding these topics (D ’Alessio &
Ramanathan. 1998; Evron, Gieserman, Sadan, Boaz. Sc Ezri, 2004; Howell, 1999; Lee,
Ngan Kee. Ng, Lau, & Wong, 2004; MacArthur et al., 2001; Stienstra, 2001; Writer, el
al., 1998).
As a result o f the conflicting studies, the purpose o f this study was to discover if
there are significant relationships among epidural labor analgesia and Apgar scores. The
relationships between Apgar scores, iabor epidural analgesia, duration o f stages o f labor,
assisted delivery, administration of oxytocin, and administration o f intravenous opioids
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were exam ined. O ther descriptive statistics o f the parturients and new borns exam ined
included gravida, parity, parturient age, gestational age o f the new born, and birth w eight.
Data were collected utilizing a retrospective chart review at a M idw estern U nited
States Hospital. A total o f 100 charts were analyzed and divided into tw o groups: nonepidural group and epidural group. The sam ple com prised o f 50 parturients who received
labor epidural analgesia, 50 parturients w ho did not receive labor epidural analgesia and
their newborns. D ata w ere analyzed using the Statistical Package for the Social Sciences,
Version 14, using, descriptive statistics, nonparam eiric correlations. S pearm an's ho. and
chi square analysis. T he level o f significance w as p < 0.05.
The results o f the data analysis revealed m ean I-m inute and 5-m inute A pgar
scores to be s ig h tly low er in the epidural group than in the non-epidural group; although,
independent sample:; M cst results indicated no significant difference betw een the means.
Several correlations were m ade am ong A pgar scores, labor interventions and labor
events. Positive correlations w here found betw een A pgar scores and each stage o f labor;
each stage o f labor and epidural infusion tim e; the non-epidural group, t-m in u te A pgar
.scores, and adm inistration o f intravenous opioids; epidural group. I-m inute A pgar scores,
and parity T w o negative correlations w ere discovered. O ne negative correlation
occurred among, the epidural group, I-m inute and 5-m inute A pgar scores and birth
w eight an d th e second occurred w ith I-m inute and 5-m inute A pgar scores, and stage I
labor in relation to the epidural group, assisted delivery', adm inistration o f oxytocin
group. D uration o f each stage o f labor w as discovered to be longer in the epidural group
than- th e non-epidural group. Independent o f epidural labor analgesia, assisted delivery
w as accredited w ith low er A pgar scores. C ross tabulations reported art increased
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incidence of assisted deliveries within the epidural group than within the non-epidural
group. Although, when assisted delivery and oxytocin were both labor interventions
utilized by a single parturient, the Apgar scores were higher.
The positive and negative correlations discovered in this study all lead to trends in
which can be adopted and utilized in future studies. While these trends exist, the final
outcomes of the newboms were clinically equivalent in both groups. There were labor
interventions and events that were correlated with lower Apgar scores; although, they did
not significantly or negatively effect the newboms outcomes. All the Apgar scores were
satisfactory and none o f the newboms required further resusci tat ion efforts in either
group.
Conclusions
In regards to Apgar scores, the results of this study were consistent with results
obtained from other researchers whose studies were examined in this study. The Apgar
scores in this study were slightly lower in the epidural group than the non-epidural group;
although, independent samples /-test results indicated no significant difference be tween
the means. All resulting Apgar scores were acceptable and satisfactory in both groups.
As a result, it is concluded that the utilization o f epidural labor analgesia does non
significantly lower Apgar scores. Therefore, this study reaffirms epidural labor analgesia
as being a safe method o f pain management for laboring women (D’Alcssio &
Ramanalhan, 1998; Evron. Glesemtan, Sadan, Boaz, & Ezra 2004; Howell, 1999; Lee,
Ngan Kee, Ng, Lau, & Wong, 2004; MacArthuret a!., 2001; Stieratra, 2001; Writer, et
aL 1998).
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In regards to other labor interventions, labor events, and demographies, the results
of this study were consistent with other researchers whose studies were examined in this
study except for newborn birth weight. Lower Apgar scores were documented with an
assisted delivery, oxytocin and 1-minute Apgar scores, prolonged phase o f stage 1 labor
within the epidural, assisted delivery and administration of oxytocin group, stage i labor
and I-minute Apgar scores within the epidural group, and higher birth weight newborns.
Even though these trends showed lower Apgar scores in relation to these variables, the
end results or Apgar scores of both groups remained clinically equivalent. The Apgar
scores o f both groups were all acceptable and satisfactory. All the newborns were viable
with no further resuscitation efforts required (Kodali. 2006; Leighton & Hat pern, 2002;
Levy, Dawson, Toth & Bowlder, 1998; Maghoma & Buehmann, 2002; McGrady &
Litchfield, 2004; Walker & O ’Brien, 1999).
One curious finding was the negative correlation among the epidural group,
Apgar scores and birth weight. Birth weights o f newborns in this study ranged from 5.06
to S0J3 pounds. This negative correlation reflects lower I - and 5-minute Apgar scores
in relation to higher weight newborns. An explanation of this may be that ! 0 newborns
received I-minute Apgar scores o f < 7. O f these, 5 required an assisted delivery. Five
newborns received 5-minute Apgar scores o f < 8. O f these, 3 required an assisted
delivery. Four o f the newborns a 5-minute Apgar scores o f < 8, also had a I -minute
Apgar score o f < 7. Therefore, higher weight newborns may have required an assisted
delivery; results from this study related assisted deliver)' with lower Apgar scores.
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Recommendations for Further Research
U is recommended that further research be conducted on this topic because
obstetric anesthesia is a sensitive area in health care. Particular recommendations for
future studies that would be beneficial to obstetric anesthesia include obtaining data from
more than one location, obtaining a larger sample size, comparing different epidural drug
combinations (opioid versus no opioid) and correlating other labor interventions and
events with epidural labor analgesia. Obtaining a larger sample size would increase the
likelihood o f obtaining credible results regarding the possibility of decreased maternal
blood pressure in relation to epidural labor analgesia. This study was limited to the drug
combination o f 0.2% ropivacaine and fentanyl; therefore, investigating other drug
regimens would potentially further define the effects on Apgar scores. Gravida and
parity are two variables that are highly correlated with the length o f each stage oil’labor.
Therefore, in future research, these variables should be controlled when evaluating
correlations between the duration of each stage o f labor and epidural labor analgesia.
Another topic of importance for future research would be to examine Apgar scores in
relation to birth weight due to the negative correlation among I - and 5-minute Apgar
scores and birth weight discovered in this study.
Recommendation for Practice
The results o f this study should be available to pregnant women, obstetrical
nurses, physicians, and anesthesia providers. Offering the results o f this study to
pregnant women assists them in allowing them to make an informed maternal decision
regarding her labor and delivery process.
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Recommendation for Education
Childbirth education providers, nurses, physicians, and anesthesia providers
should all be aware o f the information presented in this study. The information presented
offers the risks and benefits of epidural labor analgesia in correlation to Apgar scores;
thus, allowing for an informed maternal decision regarding her labor and delivery
process. It is also important for healthcare providers who work in obstetrics to stay
current in research regarding safe labor analgesia. The results o f this stud; were
presented at the 2007 Spring Conference of the North Dakota Association o f Nurse
Anesthetists.
Recommendation for Policy
It is recommended that a policy be developed to assist obstetric healthcare
providers in managing parturients with epidural labor analgesia. This can be done: by
implementing a labor and delivery algorithm to assist obstetric healthcare providers in
deciding when to turn down or turn off the epidural infusion rate; thus, attempting to
decrease the number of assisted deliveries.
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APPENDIX A
Apgar Scoring

APGAR Scoring for Newborns
Sign

0 Points

l Point

2 Points

A

Activity (Muscle
lo n e)

Absent

Arms and Legs
Flexed

Active Movement

P

Pulse

Absent

Below 100 bpm

Above 100 bpm

G

Grimace (Reflex
Irritability)

No Response

Grimace

Sneeze, cough,
pulls away

A

Appearance (Skin
Color)

Blue-gray, pale
all over

Normal, except for
extremities

Normal over
entire body

R

Respiration

Absent

Slow, irregular

Good, cry ing

1

1

Retrieved July 22nd, 2006 from hftp://wvm.childbirth-org/articIes/apgar.htnr»J
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A PPEN D IX B
Data Collection Tool

Subject Number
L Utilization of Epidural L abor Analgesia
Was epidural labor analgesia utilized by the parturient?

11. A pgar Score of Newborn
1 minute Apgar Score

III. Demographics
Gravida

Yes / No

5 minute Apgar Score

Age o f Parturient

Parity

Gestational Age of Newborn: W eeks__

Days

Birth weight

IV. O ther L abor and Delivery inform ation
Duration o f stages o f labor:
Stage 1 __________
Stage 2 __________
Stage 3 __________
Duration of epidural infusion:
Epidural start tim e__________
Epidural end tim e___________
Was there a drop in maternal blood pressure after epidural placement? Yes / No
If yes: how long?____________
Was medical / pharmacological treatment, other than IV fluids,
used?
Yes / No
What medications?__________
Was the delivery assisted? Yes / No
What kind of assistance was used?
Was oxytocin given?
Yes / No
When was the last time an opioid was given in relation to time of birth?________
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